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(54) OFF-UNE TEACHING DEVICE 

(57)Abstract: 



PURPOSE: To provide an OFF-line teaching device which has a high 
positioning precision and does not require teaching correction of a robot 
control device at a Job site. 

CONSTITUTION: In an OFF-line teaching device 60, the control target 
position of a robot is calculated by an objective position producing part 361, 
a control objective position is corrected by a correction part 363 by means 
of a mathematical model, and further the value is inputted to a neutral 
network 409 to generate an output by means of which the corrected 
control objective position is further corrected. The corrected control 
objective position is further corrected at 352 by a robot control device 50 
by means of the output of the neutral network and based on the value, 
control of a robot is carried out by a robot control part 354. 
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[0 0 0 1 1 
7 7-1' Vx-f-f^Vr$lgtCML, 

•y ^'7-^'$rffll^T□/-^<•v h(7)ti:H1iiESr?f 
[0 0 0 2] 

J^atc<fc-i>Smffla4<-y hroSijasci. ID 1 1 lZ7h-tJ:o 
$tr, ^^^-i- >7"^--9^>^^^g7 0 offlijr% g 
mLm.^±i^L (701), c<Dsm&.m.Mm%:^nL 

( 7 0 2 ), -e-LTCOffi^rT-Aft. mi^iiM&^m 

( 7 0 4 ). ^LX. a^-v h 7 1 0 ?r 

S7 5 0ffl!|(C^Lj&>;t«.. ZOVa -y tV -f-f X :? (CS 

a.K-y 5 0 *<K^aiL (751), 

•y h 7 1 0 (0^lJffl^^f -sTl^fc ( 7 5 4 ), 
[0 0 0 3] 

JiSL/iSC^tT'^UT-ffiiE^rtf*?-? t LTt, n;Ky h<7) 

T'^t^tcftiat- -s zt7b<mmx'^^fztbmiEnmzi,m 

[0 0 0 4] ±JjEoj:-^{::a;K.y h<r>mti^m^ 

[0 0 0 5] *5iH^n, -tia^ffl^rm-r-sfc^xc^s 



(2) !|#B8¥6- 1 1 4 7 6 9 

2 

[0 0 0 6] 

mm^m^-r^tztbo>^$^i ±tmm^m<k-r^tzK> 
(D^mcomt^ii. D'K-y h$(jjai^Mro*7 7'f >x-<- 

^mmm.sM\ii^mt. m&nmintzmmmm&s.i: 

10 3S^^t';KcJ: OSJE-f-i.^ 1 ?iiE^fSi:, Hui5S 1 ?f 
i60-jL-7;U;^-y h'7-^'roai;^S:'(#-5m21«iE?^S 
[0 0 0 7] 

ffia^sffiL, ^ 1 mmm^Tb^mmma^nfzm'^sm 
m.m.i:m^=e7'Mz^y)miEL. mzmiE^f^miBm 
1 miE^mz^ 'omiEiHtzmmswMs^wizmjE-t 

D.-K-y hMffli^a*', i^ffiiE^ n/i©jagi aiiffia 

«r, sS-i-7;U*'y hV-ift^ibibtJtintzmiEmx 
[0 0 0 8] 

imMmi iii.Tlz. *«te«?iJ{c{S^;j-7 7'f vx-f-^ 
Vi^Sga«:ll«:#MLTSi^-f-5. Jti*, H3«:#^L 
T, *|life{flJ(C^-l)^7 7'f >T-'f-9^V^^^g6 0, 

Ruzno:)M}iiLtzMmsmiim.izm-:}^a!i(-y h i o 
sr$ij<ai-t- -sa^ij-y brnm^ns o <ow]i^<'immzr>\,^x 

30 I^Bfl-r-S. ^7 7'f >X-f-^>r^a6 OffilJ(Cfc^,^ 

r, B^ffia^ b V ^'xgfefiScSPS 6 l -c-n^r.y hOMM 

y i^XMm^itSfPS 6 2-ec«7)a^ffiav h y 

?:{S^L, ?fiEgP3 6 3 -e, COSUffig^ h U J'XM 

Lfc?Bt^=&T'^H;J:'5«IE%mv ISiE$nfcBS?{ia 
7.Mm' (JJ(T*(cB<lfirav h 9 xMm' 

tLx0m) srif-s. ^LT, cn$ra«{aa-7h y 

XMm' «^SP3 6 4 tCfct''r, ^J;i{f7a -y fi' f-f 

ema-7 h y ^'xMm' •(?.}tgi5 3 6 4 (cmt^n^^a 

^fiS:a-7 h y ^'XMm' 5r-j.-7;U;^-y b7-:J' 4 0 

9(;:At;L.-c, ^is-r-ss^pffiav h y i'xMm' rota: 

mmm^MlEi-^tziiXDmiE-^ b y ^^XAMm^Srlfr, 
cn^MiE^ h y i';^AMm{SttSP3 6 5 -C-Htjidi L 7 

n-y e-fT'^x^(3D;K-y bn^^mmmmtLxm^ 

m' i:ffliE-7 h y i7xAMtni:ro«#jlZ;tn/i7D-y f 
50 as 0*>';>a# y hJ6iJ«l$^a5 Olci^L^A, iJa^K-y 
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[0 0 0 9j a.-K^y hmmm&b omx*. mm^m^^ 

95 3 5 1 Ci. *7 0'y f^TT^'-r Xi7tcS§^*tirc^^@ 

in«}tgI5 3 5 6 (i. (SJfgPv h V ^ X AMm«:S!^ai 
■To ffijEgP3 5 ZT'B^ffig-T h U i^XMm' tc: 

Mm' SrAn-t. ^j.-'yJU^y \^r^-^(Dlht}r-^AE^ 

/L-ea^tf^o CcDMffi5ft^^ h^l^ealcS-::;^, d.-K 
h^iJ8iia5 3 5 4 7b<n7K'y h 1 0 (0^mm%:UM'r^Ci 

(d-piNT. m 1 ^#MLTigtci¥$ffltcift0^-r^o D.if.y 

h 1 0 li. ^-X 1 3 icg^^n^cptt 1 2 tc]5£|p]g4 
^2 T-A I 6 m3T-/. 1 7 y^yifl 9 t 

b. s3Biigi5c. ^4Mgi5d. mbmme. m^mmt 

^^JfflT- ^ ct ^ ;^<f ^ nr I ^ >!> , 

[0 0 10] <5r{c, *|ISte^Jc^;t7v^ >x^-^>ir 
^S6 0<7>«fiE^EI2^#MLrSiH^"r'So m^iZTTsL 
/CD.-K^y h 1 0O{ig^J^cO/ii6cO?||S^ff -9 CPU 1 

1 icti, ^-el^ai-r^ROM 2 ORZfRAU 3 0 i:. *J 
mmi^i:Xtl't^:t^l^-'r>( >r:^-y i7X 2 7 St>*^ 
{^M2 6 i:. K;t77^ >t- ^' -f- > 6 0 (7)f^/55c 

ti^M2 9 tf)mm^tix\.^^o 
[0 0 111 -tia:t7^-<>7^>r-^>rss6 ootg 

o(Dmf&^mbi:0mLxm^n'r^o aitr-/ h i ocT^tft* 

d fa g t 
Mm Mm' — ► 6a — ► 
C^T% Mm : BS^'T'i.ffigv h U 7X 

Mm' :?S*^T';ud(CJ:'9^jE$n/';:S^ffl[SvhU 

f a : 'j^mmm^ 

g t : 't-<x(ommy)<K^^n^mm<Dmm^m^ 

Ma : Qa^Sf,zmm^titza7f<y h r-A5feJScofi[a 
V h y ^ X 

[0 0 1 3 3 ZZXit. m^=er)VdiZ^r)^j£i^f:^s 
SfiiSv h y ^XMm' h;i.ea^ 

jj^isbajiiy h^mmLx\.^^7b<. nmzmm^ ntzuTti 

-J hoaLS-^ h y ^XMatcti. SS^^T';l/dT-t±%« 
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*Soij^gSt/$^J^alSr^f oCPU 5 1 1 ccti. $»JMt§^«: 
A:^?-r'5»:t'^U— r-f >^;K'y ^^X 5 2 7St>*18fFffi5 
2 6^. 1112 tc^-^^fV^-r >x^'-^>^gg6 OO 
fF^L^c$iJ8il«^ (7n.y tVr'^X^) *«:<SJ#-r^ 
nSPiEII^aB 2 9 ROM 5 2 0 RAM 5 3 0 
tt<mi^^tiXl^^o Wiz^ CPU 5 1 lizit^ n.-K^y 
h 1 0 (7)^ 1 ICIBa ^^ijffl-r-i) 1 li-y--4<$ij^gp 5 4 0 
aTiM^eKSS^SJ^-t^e^-y— 4<^J^a5 5 4 O f 
J^^^n. iSCPU 5 1 1 (i. mj JStD^^SPIHIS^S 5 2 

10 9 izm.m-^Htzmmmmzm-:>'^i&'^^ntz^m^'n 

1^ l$t-9--:i<$»JfflIgP5 4 0 aTbrnem-^-Tii^m^ 
5 4 0 f (cSiJWg^^^g-T'&o c:n(ciS:i;T#-y-->if$il 
( 5 4 0 a- 5 4 0 f ) it. '^-7r^=e-9M 1 JbM 
M6 ^iHlK^-if. H lMgi5a7!7Sm6MS5f ^t!};!?^-rc 
^(cJ:»9d4^'V h 1 O^mm-t^o ^V—4<=e-9M 1 
TiMM 6c7)|Si:ti. :r.yz3-'rE 1 TbME 6 tc: <t 

[0 0 121 <>:cc. ^'mmm(DiiLmmiEizr>\.^i:mm't 

Se5|^(?5iSI|fflD.-K«y h<r)SiJ®ti, El 1 1 izmMLX 

^^a7 0 OfflijT% n;K'y hT-L.CD^v^COSmti'^ 
iiLM-^ h y ;^XMm^*a6 (701). ^KDgUffiilv 
hy^xMm^:. ^M«:%/aL/c3Si^^T';i.dtCcfc 

ais^ffijE^mv ffiiE^n/canffiM-^ h y 7xm 

m* ^t#r ( 7 0 3 ). zn^m^-t^ ( 7 0 4 ) o ^ 
tr. D;K'y h$»iW^g7 5 0fflijT% ZCOmJE^tltzS 

Ga«:^i6. cn«rStco>-K»y h «:$JtW LTl^/c (7 5 
30 4 ) o Mgffft^^ h^l^ea^S(-Mffl]^ti/-ca4^'.y hT 

mil 



Ma St 1 

40 h y ^^XMa«:^S-r^)iM^^BB3B(g t (cCi%/iitT-#/d: 

0> ^n75»<SlJjSiI$n/i:n4<'y hT~AOffig-7 h y >;x 
Mai:. BUffig^hy ^XMmi:(7)ffiSi^Stc/j:o-C 

[0 0 141 zHizMLX^mMMXU^ mZlZTT-i-X 
^fmf^i:^mL. St 1 iZ7jk-tr:3 7f(y hT-AOffiS-^ 
h y C^T.Uafi^Smt't^iiLm^ h y ^XMm{cl?L< 
/j:>S>ctolc. 5f 77^ >-r>r-"^>^^^g6 OfB'Jtr. * 
50 ^$n/iaigfil:a-7 h y >:^xMm&l!S^^7=';ud{c:J: 0 
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(Olt,t!tLXm^ ( 4 0 9 ) o ^LX. n.i<.y bmU^ 
M5 0fflijr% IS^^T'^l.dt^J: OMlE^n/-::iSamM 

;^'y h7-^7oai;^) -eMJEL ( 3 5 2 ). CO^^- 

hUi7XMm"tcS-:?^n.-K'y h 1 O^mm-t^ (3 5 
4) o 

[0 0 1 51 <kiz^ *3l*fe^J(C#.>5^7 7>r Vx-f-^ 

cpul i(omM^m<Dms^y'a-^ i^mizLtzm 
«t#^fP3 5 1 izm^^nx\r^^mmmmo^m.'7 h 

U ^xMm* (^nt±I113(C7j^-rci;d(c^7v^ v-r^ 
X^^) *>^>. !^<liS6^^f a?*ma5 3 5 3 T% 

T. C<7)HSi5^^^ h)lBa^miC. a.-K'y h$>J8?a5 3 

5 4 XxD7r:-j h 1 0 ^K^^^-tJ-^, 

10 0 16] D.-K^y h I OOtti^tC, o.K.y hT-/. 
t^llPS<^$feigfiLS-7 h U >^ XM a $:SBiJ^i-'& ( 4 3 
0) o m^z^ doe^cDa.K-y hSUfflOf^M^Hi: 
^ffi. ajS^^ri^^^H^lgiSmM 3 1 izm^t^o 
^LX. «iEv h V ^XAMm«^SP4 6 1 t?. hu^O 

ffiJEv h y ^XAMm4:*is?>>l>o ^cDffiiEv h U 
XAMmtiIiI3(cK2LTHuaiL/cJ:-9tc. a;K»y h$ij 

Mm' • AMm' =M a 
^LT. j^Zt-^WMM (liJEv h 'J ^x) AMm* it 

[i!S31 

AMm* =Mm' • Ma SC3 

[0 0 2 01 zzx. mmm (mjE-^hvc^x) am 

mr'it:ty^ ^yy^^-^y ^mUx^miE^ titzSmUL 
gvhy^XMm' (CCOffijEMAMm' "^^gUt/cit 
CO (Mm* • AMm' [zm^^-^Xajii^y hi:mm-t 
CCT% i^^fi h U ^XAMm' ) It. t 

>7"<r-^>^$|g6 0cD:^a.-^;U*«y h7- 
:7 4 0 9«oai;^li:LrTO#$n. MiE^h'J^XAM 
m* (ommAUm' -'(OMih. St>\ ^n^gjlffiM 
^ h y ^XMm* tcSHt a. -K-y h$iJ{ai^S5 0 

[0 0 2 1 1 C0SiE:^&tcS-:?-<ll*fe«f^]0«fiE^lil6 
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^mmmb omx. msE^ntz^muLM'^ h v ^xMm' 

izmmJE-^ b U ^XAMm^AD;l'S>C^(3<fc 0> H^tc 
©W^nfcfirilv b U ^XUayb^mMm:'^ h ^XM 

ffijEv h y ^XAMmS:MiE-7 h U ^XAMmiSJ$gB4 
6 5-^Mf ^-li-^o 

[0 0 171 ±mfimiz^^mjEr'-^(Dwm^m.m<D 

^XMm* .hlS^ilH3Sgi:SrA;'^f'-^5'<!:L. ?iiE-7 
10 h V ^XAMm$:i^erpT'~i5'«h-r'?>^^^^^-v;U;^ 
»y 4 0 9 t^^T^-^±. — 7 71/;^^ y h9-:^ 4 

0 9 izSm&W^ h ^xMm" izS^-t^m^E-^ h U ^ 
XAMm£7)5C{^.«ri^tf-ti:^o CO^a.-^;U:^i -y h 7- 
9 4 0 9 CD^^^{col^r(i. ^T*iEt::|¥*ffl(c|tt0^f 
[0 0 1 81 <!Kiz^ :^^momo)'mMmizr)^^xmQ ^ 

mmLmm-t^o iz^sLtzmmm^z^^^^xit. 

-v;b^'y b^-^ 4 0 dCDttitlX^^mJE-^ h U ^X 
AMmCi. g^fitMv h y ^xMm* CciSAMm^:5!jD;t 

^z:t^zj:r)^ nrnzMm^ntzaLm-^ h y ^^xMa^< 

20 SmiiLm.-^ h U i^XMmtc^L< ?'j:'i)cto»:tti$n/'Cp 
cnt::^^ L*^*te^J(7)|iiE-7 h y ^XAMm' ti. ffiiE 

^ntzmmiiLm-? h y ^xMm' (cKiiJE-? b y ;^xa 

Mm' t7)35^f?ijMm' " i:mf^ z tizj: ^ ^ mM^zm 

m^ntziiLm,'^ h y ^xMa*<a^{4iiv b y ^xMm 
[0 0 191 mmwrn^m'^Lx^mttzm^^rfid 

(Cct OffilE^n/caffiffigv b y :^^XMm' C(DB 

^ffisv b y ^xMm' ^mizmm^titzmm<ou7n^v 

30 bT-A(7)$feffl{4M-7 b y ^XMa <hH. CCOJS^^t' 
AMm' tm< <;K^X^'t^t^<X^^. 
iC2 

c^mn^^m^^^ tmzmmumm^'^m-t^o 

7^ >x^'-f^>^^S6 Offlyti:*5i>T. S^ffiM-Tb 

y i:^x^^gp3 6 1 xaTf.y h(Dnmwimo)&:m'? b y 

40 ^XMm^r^^L. BIlfitSMm^J^SP 3 6 2 XZ:<DS 
^fi:H-7 b y ^XMm^{*J#L. ffiiESP3 6 3 T% 
i^ffiiE*^ b y ^XMmtDfg^TDTK-y hc7)T-AS. 

i^immmmm^mmLtzm^^'r' )udiz^ nmiE^'n 
v^. ffijE^nz-ca^fagv b y ^xMm' ^m^o 

iz. Sllffigv b y ^XMm' «J#gP 3 6 4 izm^^ti 
/iSHffig-T b y ^XMm' ^^i-7;i/;^ y b^-^ 
4 0 9 b y i^xMm' izM-t^mJE-^ b y 

^XAMm' CAMm' =Mm' -»-Ma 3 ] ^t±i 

^;-r'i>«t -9 1^. anffig-^ b y i:7xMm' .hj^iE^ b y 

50 ^XAMm' t<om^.iZ-z>\.^X^mi!>^^J^^tlXl^^) iz 
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[0 0 2 21 D'-K-y hS»J8iJ|?g5 Offl!|T% gllffiS-^ h 
U ^XMm' «J#gP3 5 1 oa^fitgv h U ^XMm' 

hU^XAMm' ^7)i^^T?lJAMm• "^^^46. Ztl^^ 

^^Lmwf^^^ h)]^eai:m^o z^ommn^c^ 

QaizmrS^^ □.K.y h$ijffllffl5 3 5 4 ;&<o.-K.v h 1 0 <D 

x^-^>r^g6 0(D^i-7;U^'y h7~^ 4 0 9 

U 1 U ROM 2 0. RAM 3 0 ;^^«^^^ n > frL-:$' 
vXx^-e^ifi£$nTl^^o ROM 2 0(ct^A:^7'-:$'* 

O* J =f (I ' J ) 
[»51 



f (x) = 1 / { 1 + e X p (-x) } 
[0 0 2 6] fiL. V J (i^ig©SjSBroSI»lg 
^o/n'-i-t;^. W'-' k. ' j t±. ^ i - 1 m(0^k9S 

to 0 2 73 <^lc. |gl7(^/^"^-r3e^j^ro^i-v;^^ 
•y ^^-^^ 4 0 9 rom^*e«^;^<£^||S^)ll{c:-:?|.^T, m8%: 
#MLTlttB^-r^, #Si^j|IS[(±, RAM 3 0£O$S^#.5« 



i6©-7'or7A(^)iE«$n/c¥grnir7A?IlS2 St 

mm^nxi^^o tfc, RAMsotcti, iii4icMa 

h V ^'XMm' (Sf^gP 3 5 1 IZ 

«ita5 4 3 1 icwm^titz^m. ^mmnmmmst%: 

10 A::^»7'-5'i: Lr|21t-t^A;^j7'-5'f5m?I«3 1 

mwizmiE-7 h i'xAMm<sf#$P4 6 bizmm^ntz 

^?3t?rfB1t-r'l.*S-&«^SSi2«fait3 3 iiT&WfiScSnTt^ 

10 0 2 4] 2. — 3.--7;U;^'y h7-i' 

■TiTlc, X:)3mL I i:ai;'3eL O i:ctiraBLM0 3g 
Ifitt-fltfiE^nri^*, A;'3BL I l4efflWA;*J^^«: 
20 mt. !Jh;^JlL 0(±gfflro!iS;'3^-?Sr*L, 4>ragLM 

[0 0 2 51 ^)11Sjg<^-i-v;U^ y h7-^'{±. — 
m.L. i &2-e*^. 

5C4 
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40 



ROM 2 0ro-i-7;U;^ y h'7-^fH^2 2 (cfS 

XT^-yyi 0 0{ct5t>T, (S2e) OSjSB 

(om^ii. Xtim (SIS) ro#^^d^<^>cotti:^filO' 

[St71 



+V' 



5t7 



[0 0 2 81 <X(3, X-r y7"l 0 2J::JbU>T, <>:^ICJ; 
't'F^S (S2e) £0#mi^c7)di;^;«<j$a[$n^o s* 



★ 2 eos j ssoig^^®ai:tffficii>3CT-iii»^n^. 

[»81 



0^ J = f ( I ^ J ) = 1 / { 1 +exp( 
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10 0 2 91 <!Ki^^ Z^CDX'ryy' 1 0 4 tc^3l^T. ttiti *'5>o 
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J = f ( J ) = 1/ { I 

[0 0 3 01 3. \t}r'-^ tmmr-9(Dm7^ 

-^'ti, E, ' • • En T-^^o ^OnfitDA;^T'-:$^ 
ti> l2I4tcKLrmjaiL/c@ll{4S;'7 h U ^XMm* « 
JtSP3 5 1 tc^Jt^nfcS^iiS^ h U ^XMm' RZ>* 

h U ^7.AMm{SJt$|5 4 6 5 n/;i?iiEv 

Dm = ( drnl . d m2 , * * ' ' d 

X. n,ma)A;^T'-:$'CiDi . D2 . • • • Dn-i . D 
CO 0 3 21 mm^. El . • • • E,^ ii. i^Octotc 

Em = ( Bml , Cma, • ' " • 6 

S/c. n*acOifcerpT'-:5'tiEi , E2 , • • - • 

En-i . En x*m^n^o pj.T±nm<DmmT-^m 

ti> i!c6ipT'-i5^g¥E^aie$n'&o 
[0 0 3 31 4 , — ^;u;^-y h'7-:7C0^^ 

M 2 0 (O^^y'a U^m. 2 3 tcfBtt^ n/cIH 9 tc^ 

[0 0 3 41 CO^^fi. #i«(7>»atc:H-r^^St7)A 

^iOA;^;T'-:$'St/i!c6ipT'-^li. BaaiL/cJ: -^tc^ti^ 

J = (e,j-0^ J ) • f 
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